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mechanical responses of pavement structure

ZHANG Jiu-peng'?, YUAN Zhuo-ya®, WANG Shuang-jie’, CHENG Jian-bing®, JIN Long®

(1. School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China; 2. Key Laboratory of Highway

Construction & Maintenance Technology in Permafrost Region, Ministry of Transport, CCCC First Highway
Consultants Co Ltd, Xi’an 710075, Shaanxi, China; 3. China Communications Construction Company

Limited Northrvest Regional Headquarters, Xi’an 710068, Shaanxi, China)

Abstract: In order to study the thaw settlement of permafrost and its effect on the asphalt pavement ac-
cording with the actual data of temperature in Tibet, the characteristics of subgrade temperature field in
permafrost region and the thaw settlement of subgrade under the specific temperature field were
studied by numerical analysis, and the extra-stress of pavement structure was calculated by taking
the thaw settlement curve as the displacement boundary which was compared with that without
thaw settlement. The results show that the permafrost subgrade thaws from surface, and there is
a frozen core when the temperature is lower outside, but the permafrost subgrade may thaw en-
tirely when the temperature is higher. The thaw settlement and consolidation are bigger when the
thaw depth is deeper, and vice versa. The curve of thaw settlement and consolidation is similar to
a parabola, and the regression formula can also be established. Under the displacement boundary
of thaw settlement, the surface structure produces an extra-stress which is a serious adverse im-

pact on pavement structure. 3 tabs, 11 figs, 8 refs.
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Fig. 1 Numerical model of temperature field
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Tab.1 Temperature rangs for phase inversion
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Fig. 2 Temperature contours of different months
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Tab.2 Material parameters of subgrade
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Fig. 3 Stress contours in subgrade
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Fig. 4 Displacement contours of subgrade
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Fig. 5 Displacement curve on surface of subgrade
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Fig. 6 Thaw settlement curves of

subgrade with different thaw depths
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Tab.3 Pavement structure and material parameters

g
o

= O N

Uitk | KR | BER
Bk AC-13 | AC-20 ' N -
EWA | ERG | )
730 1 1 1 1 1 1 )
—4.62 —342 —222 —102 020 142 262 382 JEJE /em 4 6 20 20 20
Xx/m
o ! ik /MPa 1400 1300 1200 1500 | 300
B 7 BTG

Fig. 7 Fitting curves for thaw settlement of subgrade
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Fig. 8 Mechanical response of pavement without thaw settlement
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Fig. 11 Comparison of vertical stresses along

width at bottom of subgrade
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